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TRAJECTORY  DATA  FROM  MITCHELL  THEODOLITE 
OBSERVATIONS  OF  NIKE  30 


Presented  are  trajectory  data  for  NIKE  30  launched  at  White  Sands 
Proving  Ground,  12  November  1948,  from  launcher  No.  1.  The  data  were 
obtained  from  observations  of  two  Mitchell  photo-theodolites  at  Stations 
C  and  E.  Station  C  is  about  three  (3)  miles  south  of  the  launching  site, 
and  Station  E  is  about  six  (6)  miles  west.  On  Station  C  record,  the  missile 
image  becomes  blurred  and  dim  at  about  28  seconds,  and  it  was  impractical  to 
determine  the  missile's  position  from  this  film -:afHjer  31.58  seconds. 

K  . 

f  \  1 

Coordinates  g  Cartesian  coordinates  (x,  y,  z)  are  used,  with  origin  at  the 
launching  site;  the  (x,  z)  plane  is  tangent  at  the  launcher  to  a  sphere  with 
surface'  passing  through  the  site  and  with  center  at  the  earth1  s  center;  x>0 
north  of  site;  z>  0  east  of  site*  Altitudes  yc  and  ye  are  computed  from 
elevation  angles  of  Stations  C  and  E  respectively,  and  y  is  their  average. 
Altitudes  have  had  approximate  corrections  applied  for  earth’s  curvature* 

Velocities  in  the  table  are  average  velocities  over  one-second  intervals. 

Trajectory  angle  0  is  the  angle  between  the  path  of  the  missile  and  the 
vertical. 

Accelerations  were  read  graphically  from  the  velocity  curve. 

Time  zero  is.  the  time  of  the  Block  House  signal. 

Tabular  values  of  all  quantities  are  unsmoothed.  Curves  were  fitted 
graphically. 

On  Station  E  record,  the  missile  was  not  visible  from  1.58  through 
4.08  seconds;  from  4.83  through  7.08  seconds;  at  24.08  seconds  and  from 
25.08  through  26.08  seconds.  Triangulation  points  in  these  intervals  are 
based  on  interpolated  values  of  azimuth  angle  for  Station  E. 

In  the  interval  24.08  to  27.08  seconds >  the  dial  readings  for  site 
angles  of  Station  C  show  th reversals  of  direction,  giving  rise  to 
possible  backlash  effects.- 


Booster  separation  could  not  be  seen  on  Station  E  film,  and  on  Sta¬ 
tion  C  film,  occurred  at  approximately  2.6  seconds.  Missile  burnout  was 
observed  on  the  film  at  approximately  19.8  seconds. 

ys.yyz^y.  Is  U.S*’ A25I?* 
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TRAJECTORY  OF  HIKE  30 
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^Station  E  film  could  not  be  read. 


TRAJECTORY  OF  NIKE  30 


Time 
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z 
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y© 
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5.6 
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130 

2258 

11.9 
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17.8 
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74 
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18.8 
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44790 

60 
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19.5 

** 

24.08 

*  5600 

1195 
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- 

- 

- 

2079 

21.8 

** 

24.58 

6010 

1158 
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46740 
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-38 
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23.6 

** 

25.08 
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1106 
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- 

- 

- 

2172 

23.3 

** 

25.58 
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- 

- 

- 
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24.0 

** 

26.08 

*  7301 
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49641 

- 

- 

- 

2019 

26.1 

** 

26.58 

7752 

999 

50524 

50532 

50528 

-  8 

1985 

28.0 

** 

27.08 

8231 

958 

51385 

51401 

51393 

-  16 

1901 

30.7 

27.58 

8717 

903 

52140 

52186 

52163 

-  46 

1895 

32.1 

28.08 

*  9239 

854 

52960 

53035 

52997 

-  75 

1936 

32.8 

28.58 

9762 

815 

53761 

53820 

53790 

-  59 

,  1930 

34.2 

29.08 

10319 

761 

54556 

54  633 

54594 

-  77 

1915 

35.6 

29.58 

10872 

705 

55319 

55374 

55346 

-  55 

1863 

37.1 

30.08 

11436 

648 

56065 

56096 

56080 

-  31 

1846 

38.9 

30.58 

12026 

581 

56782 

56782 

56782 

0 

1785 

41.7 

31.08 

12615 

508 

57386 

57441 

57414 

-  55 

1744 

43.1 

31.58 

13209 

452 

57991 

58121 

58056 

-130 

*  Station  E  film  could  not  be  read. 

★♦Station  C  dial  readings  for  site  reversed  direction. 
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ABSTRACT: 


Flight  path  data  for  the  Nike  30  guided  missile  were  obtained  by  means  of  Mitchell  theodolite 
observations  at  two  stations,  one  three  miles  south  of  the  launching  site,  and  the  other  about 
six  miles  west.  Cartesian  coordinates  were  used  with  the  origin  at  the  launching  site,  the 
(x,z)  plane  being  tangent  ^it  the  launcher  to  a  sphere  with  the  surface  passing  through  the  site 
and  with  the  center  at  the  earth' s  center,  x>0  north  of  the  site,  and  z>0  east  of  the  site.  The 
average  altitude  was  computed  from  elevation  angles  of  the  theodolite  stations,  and  was  cor¬ 
rected  approximately  for  the  earth' s  curvature.  Space  coordinates  and  flight  path  angles  were 
plotted  vs  time,  and  velocity  and  acceleration  curves  were  plotted. 
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